This apparently is solely a physical change. This article reports observations concerning this phenomenon in normal persons and atherosclerotic patients. For pu1poses of maximal sensitivity, exceedingly small amounts of heparin are used, and distinct differences between the normal and the atherosclerotic individuals are noted, with the atherosclerotic failing to clear w-ell on the same em- 
A dose of 3 mg. (3 cc.) injected intravenously just failed to restore completely the translucence of the plasma during alimentary lipemia in a pilot study of normal men. Two additional milligrams of heparin then did produce maximal translucence in the plasma of these persons. Accordingly this minimal dosage of 3 mg. was chosen on the presumption that it would probably be a more sensitive test to elicit possible differences between the various subject types than would a larger dose. This dose was given empirically to all subjects of this study three hours after the ingestion of the fat meal.
Blood Specimens. Three blood specimens were drawn as follows: just prior to the ingestion of the fat meal; three hours after the fat meal, just prior to administration of heparin; three and one-fourth hours after the fat meal (15 minutes after the injection of heparin). For the purpose of spectrophotometric determinations, 4.5 cc. of each specimen of blood were mixed with 0.5 cc. tenth molar solution of sodium oxalate, and all these specimens were centrifuged simultaneously for 15 minutes at 2,500 rpm in a size 2 International Centrifuge, within one hour after the last blood specimen was drawn.
Quantitative plasma lipid determinations, including cholesterol, cholesterol esters, phospholipid, fatty acids and total lipids, were made on all fasting specimens.* Ten cubic centimeteis of oxalated blood were used for this purpose. In agreement with previous investigations, the heparin was found to produce no significant change in the chemical values for blood lipids; therefore the chemical determinations were done only on the fasting specimens in most subjects.
Plasma cholesterol was determined byn the method of Bloor'I adapted for use with the Coleman Spectrophotometer.
Plasma cholesterol esters were determined by the method of Bloor and Knudson14 adapted for use with the Coleman Spectrophotomieter.
Plasma phospholipid w-as determinedl by the method of Youngburg and Youngburg'5 as modified by Maclay. '6 Plasma total lipids were determine(l by the method of Bloor.17 Plasma fatty acids were determined by subt racting the value of total cholesterol from that of the total lipids. Quantitative plasma lipids were all essentially withiti normal limits (tables 3 to 8). Cholesterol: phospholipid ratios were all less than unity, varying from 0.569 to 0.890, and averaging 0.715. Normal men showed a degree of decreased translucence three hours after the fat meal that a reversal of the cholesterol: phospholipid ratio (1.04). Otherwise quantitative plasma lipids were essentially normal.
The group of atherosclerotic male patients showed no unusual decrease of translucence after the fat meal. The average fell between that for normal men and that for normal * The value after the i is the standard error of the difference. A difference which is two or more times its standard error is generally considered statistically significant. 40 per cent, and the average clearance for the group was only 38 per cent, despite the fact that two patients cleared completely (100 per cent). Although there was no absolute correlation, and despite two exceptions, on the whole the patients that cleared best were in the older age group, more than age 55 years, younger patients showing poor clearance. Although many in this group had normal plasma lipids, seven patients had elevated levels of plasma cholesterol and 10 patients had elevated total plasma lipids. The averages of all lipid determinations were greater than those of normal mei and women. Six patients had reversal of the cholesterol: phospholipid ratio. The average approached unity, and was greater than that for the normal persons of this study. It can he readily seen that reversal of the ratio was infrequent, although a definite trend toward unity was seen. The fact that many atherosclerotic patients had normal plasma lipids shows that this finding is not at all inconsistent with the diagnosis of atherosclerosis.
There seemed to be no significant correlation between the percentage clearing due to heparin and the individual or total lipid content or the cholesterol: phospholipid ratio of the fasting samples. The results of scatter diagrams did not warrant further statistical survey of this matter.
The group of female atherosclerotic patients is too small to enable one to draw any conclusioiis. The degree of decreased translucence due to alimentary lipemia was not striking. One cleared less than 40 per cent after injection of hepariii. Quantitative plasma lipids were normal in this patient, although elevated in another. Cholesterol: phospholipid ratios were less than unity. This group, because of its small size, Will not be tabulated.
COMMENT
The mechanism of this peculiar action of heparin in ( hanging the physical state of blood lipids during alimentary lipemia is not known. As stated before, the possible formation of a heparin-phospholipid complex has been suggested. This would mean a highly surfaceactive, hydrophilic substance similar to phospholipid alone.
It is interesting that in this study a significant difference in the response to intravenous injection of heparin during alimentary lipemia exists between normal male and female subjects and male atherosclerotic patients. This difference in clearing cannot be attributed to a difference in age, for nine of the 11 patients in this group who showed more than 40 per cent clearing (including one who showed 100 per cent) were more than 55 years of age. Actually there appeared to be, if anything, an inverse relationship between age and the abnormal resistance to clearing, but the size of the group was insufficient to test this statistically. Concerning other factors, two patients in the group had cardiac failure and both cleared well (100 per cent and 70 per cent). Several patients who cleared well and several who did not were receiving dicumarol.
The data appear to show a true relationship between atherosclerosis and resistance to clearing of lipemic plasma by heparin. This resistance in these patients could be an expression of an abnormal inhibition or neutralization of heparin. This may be consistent with variation in heparin tolerance and requirement in different individuals as regards anticoagulation'18-20; in this respect atherosclerotic patients have been found to require more heparin.2' The resistance may be due to a basic abnormality in the state of plasma lipids. Possibly both factors play a role.
The fact that normal men showed a significaintly greater decrease of plasma translucence during alimentary lipemia than did normal wvomen of the same age group following the same fat meal may be significant.
Quantitative determiniationis of plasma lipid showed variationis. All normal subjects wer e essentially within normal ranges, although one normal man had a reversed cholesterol:phospholipid ratio. The majority of the atherosclerotic patients had essentially normal lipids, but some were elevated. Average values of those even with normal lipids were greater than in normal subjects. The cholesterol:phospholipid ratio averaged lowest in normal women, next lowest in normal men, highest in the atherosclerotic patients, although still less than unity.
SUMMARY
The effect of intravenous injection of heparin on the translucence of plasma during alimentary lipemia in normal subjects, both male and female, and in male atherosclerotic patients has been observed. In this study, in normal men, a decrease in translucence of the plasma developed following a standard fat meal which was significantly greater than that which developed in normal women of the same age group. In the majority of instances male atherosclerotic patients showed much less clearing of alimentary lipemia following a small dose of heparin than did the normal male and female subjects.
Fasting quantitative lipid determinations were essentially normal in all normal subjects, although one showed a reversed cholesterol: phospholipid ratio. The majority of atherosclerotic men had normal lipids, although some were elevated. Several had reversed cholesterol: phospholipid ratios, and the average approached unity as compared with the normal.
